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IN THE CLAIMS: 

1. (original)A data processing system comprising: (a^ a bus coupling components in the 
data processing system; (b) an external memory coupled to tie bus; (c) a programmable 
microprocessor coupled to the bus and capable of operation independent of another host 
processor, the microprocessor comprising: a virtual memory addressing unit; an instruction path 
and a data path; an external interface operable to receive data from an external source and 
communicate the received data over the data path; a cache oi)erable to retain data communicated 
between the external interface and the data path; at least one register file configui'able to receive 
and store data from the data path and to communicate the stored data to the data path; and an 
execution unit coupled to the instruction and data paths and operable to decode and execute 
instructions received from the instruction path, wherein in response to decoding a single 
instruction specifying both a shift amount and a register having a register width, the number of 
data elements in the first plurality of data elements being inversely related to the elemental 
width, the register containing a first plurality of data elements having an elemental width smaller 
than the register width, the shift amount configurable to an amount inclusively between zero and 
one less than the elemental width, the execution unit is operable to: (i) shift a subfield of each of 
the first plurality of data elements by the shift amount to produce a second plurality of data 
elements; and (ii) provide the second plurality of data elements as a catenated result. 

2. (original)The system of claim 1 wherein the catenated result is provided to a register. 

3. (original)Thc system of claim 1 wherein the shift amount is contained in a register 
specified by the instruction. 

4. (original)The system of claim 1 wherein the shift anount is contained in an immediate 
field of the instruction. 
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5. (original)The system of claim 1 wherein each data element in the first plurality of data 
elements has a sign bit in a most significant bit position and wherein the execution unit is further 
operable to fill a shift amount number of most significant bits in each of the second plurality of 
data elements with the sign bit from a respective data elemert in the first plurality of data 
elements. 

6. (original)The system of claim 1 wherein the execution unit is further operable to fill a 
shift amount number of most significant bits in each of the sc-cond plurality of data elements with 
zeros. 

7. (original)The system of claim 1 wherein the execution unit is further operable to fill a 
shift amount number of most significant bits in each of the se cond plurality of data elements with 
a subfield fi-om a respective location of the contents of an additional register. 

/ 

8. (original)The system of claim 1 wherein the catenated result has a width of 128 bits. 

9. (original)The system of claim 1 wherein the elemental width of each of the first 
plurality of data elements is 32 bits. 

10. (original)The system of claim 1 wherein the elemtmtal width of each of the first 
plurality of data elements is 16 bits. 
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1 1. (original)The system of claim 1 wherein an elemc^ntal width of each of the second 
plurality of data elements is equal to the elemental width of c:ach of the first plurality of data 
elements, 

12. (original)The system of claim 1 wherein an eleme:ntal width of each of the second 
plurality of data elements is equal to twice the elemental width of each of the first plurality of 
data elements. 

13. (original)The system of claim 1 wherein an eleme ntal width of each of the second 
plurality of data elements is equal to half the elemental widtF. of each of the first plurality of data 
elements. 

14. (original)A computer-readable medium: having instructions that cause a computer 
system to perform operations, wherein at least some of the instructions comprise a group shift 
instruction for shifting data in a programmable processor, Xht group shift instruction; specifying 
both a shift amount and a register having a register width, the register containing a first plurality 
of data elements having an elemental width smaller than the -egister width, the number of data 
elements in the first plurality of data elements being inversely related to the elemental width, the 
shift amount configurable to an amount inclusively between :iero and one less than the elemental 
width; shifting a subfield of each of the first plurality of data elements by the shift amount to 
produce a second plurality of data elements: and providing the second plurality of data elements 
as a catenated result. 

15. (original)The computer-readable medium of claim 14 wherein the catenated result is 
provided to a register. 
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16. (original)The computer-readable medium of claim 14 wherein the shift amount is 
contained in a register specified by the instruction. 

17. {original)The computer-readable medium of claim 14 wherein the shift amount is 
contained in an immediate field of the instruction. 

1 8. (original)Thc computer-readable medium of claim 14 wherein each data element in 
the first plurality of data elements has a sign bit in a most significant bit position and wherein the 
group shift instruction ftirther comprises: filling a shift amount number of most significant bits in 
each of the second plurality of data elements with the sign bit from a respective data element in 
the first plurality of data elements. 

19. (original)The computer-readable medium of claim 14 wherein the group shift 
instruction fijrther comprises: filling a shift amount number <if bits in each of the second plurality 
of data elements with zeros. 

20. (origina])TTie computer-readable medium of claim 14 wherein the group shift 
instruction further comprises: filling a shift amount number c»f bits in each of the second plurality 
of data elements with a subfield from a respective location oJ the contents of an additional 
register. 

21. (original)The computer-readable medium of claim 14 wherein the catenated resuh has 
a width of 128 bits. 
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22. (original)The computer-readable medium of clain 14 wherein the elemental width of 
each of the first plurality of data elements is 32 bits. 

23. (originat)The computer-readable medium of clain 14 wherein the elemental width of 
each of the first plurality of data elements is 16 bits. 

24. (original)The computer-readable medium of claim 14 wherein an elemental width of 
each of the second plurality of data elements is equal to the elemental width of each of the first 
plurality of data elements. 

25. (original)The computer-readable medium of claim 14 wherein an elemental width of 
each of the second plurality of data elements is equal to twicn the elemental width of each of the 
first plurality of data elements. 

26. (original)The computer-readable medium of claim 14 wherein an elemental width of 
each of the second plurality of data elements is equal to half :he elemental width of each of the 
first plurality of data elements, 

27. (original)A computer data signal, embodied in a transmission medium: having 
instructions that cause a computer system to perform operatic>ns, wherein at least some of the 
instructions comprise a group shift instruction for shifting da*:a in a programmable processor, the 
group shift instruction: specifying both a shift amount and a legister having a register width, the 
register containing a first plurality of data elements having ar elemental width smaller than the 
register width, the number of data elements in the first plurality of data elements being inversely 
related to the elemental width, the shift amount configurable io an amount inclusively between 
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zero and one less than the elemental width; shifting a subfield of each of the first plurality of data 
elements by the shift amount to produce a second plurality of data elements; and providing the 
second plurality of data elements as a catenated result. 

28. (original)The computer data signal of claim 27 wherein the catenated result is 
provided to a register. 

29. (original)The computer data signal of claim 27 wierein the shift amount is contained 
in a register specified by the instruction. 

30. (original)The computer data signal of claim 27 winerein the shift amount is contained 
in an immediate field of the instruction. 

31. (original)The computer data signal of claim 27 w.ierein each data element in the first 
plurality of data elements has a sign bit in a most significant bit position and wherein the group 
shift instruction fiirther comprises: filling a shift amount number of most significant bits in each 
of the second plurality of data elements with the sign bit from a respective data element in the 
first plurality of data elements. 

32. (original)The computer data signal of claim 27 wherein the group shift instruction 
further comprises: filling a shift amount number of bits in each of the second plurality of data 
elements with zeros. 
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33. (originaiyrhe computer daia signal of claim 27 wherein the group shift instruction 
further comprises: filling a shift amount number of bits in each of the second plurality of data 
elements with a subfield from a respective location of the coitents of an additional register. 

34. (original)The computer data signal of claim 27 wierein the catenated result has a 
width of 128 bits. 



35. (original)The computer data signal of claim 27 w.ierein the elemental width of each 
of the first plurality of data elements is 32 bits. 

36. (original)The computer data signal of claim 27 w-herein the elemental width of each 
of the first plurality of data elements is 16 bits. 

37. (original)The computer data signal of claim 27 wherein an elemental width of each of 
the second plurality of data elements is equal to the elemental width of each of the first plurality 
of data elements. 

38. (original)The computer data signal of claim 27 wherein an elemental width of each of 
the second plurality of data elements is equal to twice the elenental width of each of the first 
plurality of data elements. 

39. (original)The computer data signal of claim 27 wherein an elemental width of each of 
the second plurality of data elements is equal to half the elemental width of each of the first 
plurality of data elements. 
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40. (New) A data processing system comprising: 

(a) a bus coupling components in the data processing system; 

(b) an external memory coupled to the bus; 

(c) a programmable microprocessor coupled to the bus and capable of operation 
independent of another host processor, the microprocessor comprising: an instruction path; a data 
path; a plurality of registers operable to receive and store data from the data path and 
communicate the stored data to the data path; and an execution unit coupled to the instruction 
path and the data path and operable to decode and execute instructions received from the 
instruction path, wherein in response to decoding a single group shift right instruction specifying 
a shift amount, an operand register containing a plurality of equal-sized data elements stored in 
partitioned fields of the operand register and a destination register, the execution unit is operable 
to: (i) for each of the plurality of data elements in the operanii register, shift a subfield of the data 
element towards the least significant bit by the shift amoimt and fill a shift amount number of 
most significant bits with the sign bit of the respective data element to produce a second plurality 
of equal-sized data elements and (ii) provide the second pltmility of data elements as a catenated 
result to the destination register. 

41 . (New) The data processing system set forth in claim 40 wherein the execution 
unit is operable to execute group shift right instructions on Ui-bit, 32-bit and 64-bit signed 
integer data. 

42. (New) The data processing system set forth in claim 41 wherein the operand 
register is a 128-bit register and the destination register is a 1 28-bit register. 

43 (New) The data processing system set forth in claim 40 wherein the shift amount 
is contained in an immediate field of the instruction. 

44. (New) The data processing system set forth in claim 40 wherein the shift amount 
is contained in a register specified by the instruction. 
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45. (New) A data processing system comprising; 

(a) a bus coupling components in the data processing system; 

(b) an external memory coupled to the bus; 

■ (c) a programmable microprocessor coupled to the bus and capable of operation 
independent of another host processor, the microprocessor comprising: an instruction path; a data 
path; a plurality of registers operable to receive and store data from the data path and 
communicate the stored data to the data path; and an execution unit coupled to the instruction 
path and the data path and operable to decode and execute instructions received from the 
instruction path, wherein in response to decoding a single group shift right instruction specifying 
a shift amount, an operand register containing a plurality of e qual-sized data elements stored in 
partitioned fields of the operand register and a destination register, the execution unit is operable 
to: (i) for each of the plurality of data elements in the operant! register, shift a subfield of the data 
element towards the least significant bit by the shift amount and fill a shift amount number of 
most significant bits with zeros to produce a second plurality of equal-sized data elements and 
(ii) provide the second plurality of data elements as a catenated result to the destination register. 

46. (New) The data processing system set forth in claim 45 wherein the execution 
unit is operable to execute group shift right instructions on l<>-bit, 32-bit and 64-bit unsigned 
integer data. 

47. (New) The data processing system set forth in claim 46 wherein the operand 
register is a 128-bit register and the destination register is a 128-bit register. 

48 (New) The data processing system set forth in claim 45 wherein the shift amount 
is contained in an immediate field of the instruction. 

49. (New) The data processing system set forth in claim 45 wherein the shift amount 
is contained in a register specified by the instruction. 

50. (New) A data processing system comprising: 

(a) a bus coupling components in the data processing system; 
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(b) an external memory coupled to the bus; 

(c) a programmable microprocessor coupled to the bus and capable of operation 
independent of another host processor, the microprocessor comprising: an instruction path; a data 
path; a plurah'ty of registers operable to receive and store da-a from the data path and 
communicate the stored data to the data path; and an execution unit coupled to the instruction 
path and the data path and operable to decode and execute ir.structions received from the 
instruction path, wherein in response to decoding a single group shift right instruction specifying 
a shift amount, an operand register containing a plurality of oqual-sized data elements stored in 
partitioned fields of the operand register and a destination register, the execution unit is operable 
to: (i) for each of the plurality of data elements in the operand register, shift a subfield of the data 
element towards the most significant bit by the shift amount and fill a shift amoimt number of 
least significant bits with the sign bit of the respective data element to produce a second plurality 
of equal-sized data elements and (ii) provide the second plurality of data elements as a catenated 
result to the destination register. 

51 . (New) The data processing system set forth ir. claim 50 wherein the execution 
unit is operable to. execute group shift left instructions on 16- bit, 32-bit and 64-bit signed integer 
data. 

52. G^ew) The data processing system set forth in claim 51 wherein the operand 
register is a 128-bit register and the destination register is a 128-bit register. 

53 (New) The data processing system set forth in claim 50 wherein the shift amount 
is contained in an immediate field of the instruction. 

54. (New) The data processing system set forth in claim 50 wherein the shift amount 
is contained in a register specified by the instruction. 

55. (New) A computer-readable medium: having instructions that cause a computer 
system to perform operations, the instructions including a single group shift right instruction 
specifying a shift amount, an operand register containing a plurality of equal-sized data elements 
stored in partitioned fields of the operand register and a destijiation register, wherein in response 
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to the single group shift right instruction, the computer system is operable to: (i) for each of the 
plurality of data elements in the operand register, shift a subfield of the data element towards the 
least significant bit by the shift amount and fill a shift amount number of most significant bits 
with the sign bit of the respective data element to produce a second pluralit>^ of equal-sized data 
elements and (ii) provide the second plurality of data elemer.ts as a catenated result to the 
destination register. 

56. (New) The computer-readable medium set fcrth in claim 55 wherein the 
computer system is operable to execute group shift right instructions on 16-bit, 32-bil and 64-bit 
signed integer data. 

57. (New) The computer-readable medium set fcrth in claim 56 wherein the operand 
register is a 128-bit register and the destination register is a 128-bit register. 

58 (New) The computer-readable medium set fcrth in claim 55 wherein the shift 
amount is contained in an immediate field of the instruction. 

59. (New) The computer-readable medium set forth in claim 55 wherein the shift 
amount is contained in a register s[)ecif]ed by the instruction. 

60. (New) A computer-readable medium: having instructions that cause a computer 
system to perform operations, the instructions including a sir gle group shift right instruction 
specifying a shift amount, an operand register containing a plurality of equal-sized data elements 
stored in partitioned fields of the operand register and a destination register, wherein in response 
to the single group shift right instruction, the computer system is operable to: (i) for each of the 
plurah'ty of data elements in the operand register, shift a subfield of the data element towards the 
least significant bit by the shift amount and fill a shift amount number of most significant bits 
with zeros to produce a second plurality of equal-sized data elements and (ii) provide the second 
plurality of data elements as a catenated result to the destinat.on register. 
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61 . (New) The computer-readable medium set foith in claim 60 wherein the computer 
system is operable to execute group shift right instructions on 16-bit, 32-bit and 64-bit unsigned 
integer data. 

62. (New) The computer-readable medium set forth in claim 61 wherein the operand 
register is a 128-bit register and the destination register is a 128-bit register. 

63 (New) The computer-readable medium set forth in claim 60 wherein the shift 
amount is contained in an immediate field of the instruction. 

64. (New) The computer-readable medium set forth in claim 60 wherein the shift 
amount is contained in a register specified by the instruction. 

65. (New) A computer-readable medium: having instructions that cause a computer 
system to perform operations, the instructions including a sir gle group shift left instniction 
specifying a shift amount, an operand register containing a plurality of equal-sized data elements 
stored in partitioned fields of the operand register and a destination register, wherein in response 
to the single group shift left instruction^ the computer system is operable to: (i) for each of the 
plurality of data elements in the operand register, shift a subf ield of the data element towards the 
most significant bit by the shift amount and fill a shift amour.t number of least significant bits 
with the sign bit of the respective data element to produce a second plurality of equal-sized data 
elements and (ii) provide the second plurality of data elemen :s as a catenated result to the 
destination register. 

66. (New) The computer-readable medium set forth in claim 65 wherein the computer 
system is operable to execute group shift left instructions on 16-bit, 32-bit and 64-bit signed 
integer data. 

67. (New) The computer-readable medium set fc rth in claim 66 wherein the operand 
register is a 128-bit register and the destination register is a 1 28-bit register. 
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68 (New) The computer-readable medium set forth in claim 65 wherein the shift 
amount is contained in an immediate field of the instruction. 

69. (New) The computer-readable medium set f(»rth in claim 65 wherein the shift 
amount is contained in a register specified by the instruction. 

70. (New) A computer data signal embodied in a transmission medium: having 
instructions that cause a computer system to perform operations, the instructions including a 
single group shift right instruction specifying a shift amount, an operand register containing a 
plurality of equal-sized data elements stored in partitioned fields of the operand register and a 
destination register, wherein in response to the single group uhift right instruction, the computer 
system is operable to: (i) for each of the plurality of data elements in the operand register, shift a 
subfield of the data element towards the least significant bit by the shift amount and fill a shift 
amount number of most significant bits with the sign bit of the respective data element to 
produce a second plurality of equal -sized data elements and < ii) provide the second plurality of 
data elements as a catenated result to the destination register. 

71. (New) The computer data signal embodied in the transmission medium set forth 
in claim 70 wherein the computer system is operable to exec ate group shift right instructions on 
16-bit, 32-bit and 64-bit signed integer data. 

72. (New) The computer data signal embodied in the transmission medium set forth 
in claim 71 wherein the operand register is a 128-bit register and the destination register is a 128- 
bit register. 

73. (New) The computer data signal embodied in the transmission medium set forth 
in claim 70 wherein the shift amount is contained in an immediate field of the instruction. 

74. (New) The computer data signal embodied in the transmission medium set forth 
in claim 70 wherein the shift amount is contained in a registe=* specified by the instruction. 
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75. (New) A computer data signal embodied in a transmission medium: having 
instructions that cause a computer system to perform operations, the instructions, including a 
single group shift right instruction specifying a shift amount, an operand register containing a 
plurality of equal-sized data elements stored in partitioned fi'^lds of the operand register and a 
destination register wherein in response to the single group shift right instruction, the computer 
system is operable to: (i) for each of the plurality of data elements in the operand register, shift a 
subfield of the data element towards the least significant bit l)y the shift amount and fill a shift 
amount number of most significant bits with zeros to produce a second plurality of equal-sized 
data elements and (ii) provide the second plurality of data eletments as a catenated result to the 
destination register. 

76. (New) The computer data signal embodied in the transmission medium set forth 
in claim 75 wherein the computer system is operable to execute group shift right instructions on 
16-bit, 32-bit and 64-bit unsigned integer data. 

77. (New) The computer data signal embodied in the transmission medium set forth 
in claim 76 wherein the operand register is a 128-bit register and the destination register is a 128- 
bit register. 

78. (New) The computer data signal embodied in the transmission medium set forth 
in claim 75 wherein the shift amount is contained in an imme diate field of the instruction. 

79. (New) The computer data signal embodied in the transmission medium set forth 
in claim 75 wherein the shift amount is contained in a register specified by the instruction. 

80. (New) A computer data signal embodied in a transmission medium: having 
instructions that cause a computer system to perform operations, the instructions including a 
single group shift left instruction specifying a shift amount, an operand register containing a 
plurality of equal-sized data elements stored in partitioned fields of the operand register and a 
destination register, wherein in response to the single group shift left instruction, the computer 
system is operable to: (i) for each of the plurality of data elements in the operand register, shift a 
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subfield of the data element towards the most significant bit oy the shift amount and fill a shift 
amount number of least significant bits with the sign bit of li e respective data element to 
produce a second plurality of equal-sized data elements and < ii) provide the second plurality of 
data elements as a catenated result to the destination register. 

81 . (New) The computer data signal embodied i)i the transmission medium set forth 
in claim 80 wherein the computer system is operable to execute group shift left instructions on 
16-bit, 32-bit and 64-bit signed integer data. 

82. (New) The computer data signal embodied in the transmission medium set forth 
in claim 81 wherein the operand register is a 128-bit register and the destination register is a 128- 
bit register. 

83. (New) The computer data signal embodied in tlie transmission medium set forth 
in claim 80 wherein the shift amount is contained in an immediate field of the instruction. 

84. (New) The computer data signal embodied in the transmission medium set forth 
in claim 80 wherein the shift amount is. contained in a register specified by the instruction. 
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